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5. 3a 

^#71, 3A> ^ ^ 3]s ^oj- 
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^7} % ^s.7l^A^ z\]7] ^ {AMPLIFIER AND METHOD FOR CANCELLING 
NONLINEARITY IN AMPLIFIER} 

-£ lbfe £ la^ ^71^ ^^-4 #^ *iff- Afo)^ ^7^1* M-EHm ^BflS 

£ 2b^r £ 2a£] #^-7HH M-E^^r SlS-S^t^.. 
£ 3a^r *fl2 ^l^c-fl trfs. ^7)9] 7l]^^^l J^S^t}. 

£ 3b^r £ 3a$] ^7}°\)*] ^2jf #«?Hi-§- M^^r slS^o]^. 

£ 5a ^ £ 5b^r ^4 ^]2 ^*HH ^7]7> 3]^- ^ 

£ 6-£- ^13 14^. ^ljr ^7} 9] 7fl^°J 

*1 
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<11> £ f^7H ^JA£, ^-*| §^-7Hl>H 3x> H^tg ^-g- ^sKr w o > 

<12> til^^ll- 6>^S.ZL ^3 2)3.2} ^7)H1 o^A] J15^Ho> Z± 

t 

series)^ ^fl^tf. 037H 2*} *J-( g2X 2, g 3 x 3 )£r ^} sjS^A^ ^ 

<13> [^«j-Aj 1] 3>=,gX 

<14> , 2 i 3 

<is> £ la^l M-^-Ml ^sfl^l f^l^ -5-f- common source)^ f^l^A^ H 
^flA]^E-](Ml)^ -^*Kload)3 °l-^<^ £ lb^r i la^ =§^-7HH B^*!^ 

(M1)S1 TflolEofl <y^£i^ °m ^<3-(V in )^] #3 ^(W) A H^ ^r^l# q-El-^ 
nsflH^c}. £ lb^H zi2fl^(Gl, G2, G3)fe 43" *r*H] 2^ 31^(gi, g 2 , g 3 )» 2] 

^ ^315. -fEi ^£H, £ lb^Hfe ^ 3m(V in H O.7V(d0.2V) Ye 
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n ^^-(iout) 7 !- *h ^7\t\jL &<&a in )°) 0.7^.4 ^ ^^hh^ 

l*r ^€-(GiH ^ #^}B-S., #^ ^^-(Iout)^ 1*> 

^£(G1)£| ^ (trade-off H ^*fl ^IWinH O.7V(d0.2V) ^ 

<16> ^.&|i4 i Ibofl i^Bftfl <^ ^(VjnH 0.7V ^-5"^ nflfe 3*r ^1*1^ ^ 

H7](G3)7> ^-g- ^(active regionHHsl 3}tfl 3L711- 7}*H , ^ 2*\ 

<17> ZLfU-fl, ^HV^<y of^zz. ^ 3>\S-±r cfl^-^- ^ ^(differential signal) 

^3* 71^-o.S. §1-115. 2x1- a]^d^^^- M^r*! ^ o}qs}-, & 2*r 

<18> ^2JHtt o]^*l 3*} «)^^^^r *!]7ii5}7l ^Sfl, ^ *I^-8: ^o) 7 ] «\f% 

*] #-?f» 3711 ^eje-)! 3]^- 3.7fl S}^ ^ ±3.7} ^^l£ S 



13 



«<^°1 ^^Sl^tf. 3S1M- <^ti].^o] W-7} 315.^ ^7f ##7l 

7> S|Sf A}-g-^>^ Hj-^ol ^^Cf. 
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m 

*fll e^^j^Ei , zLel^L *f|i 3l°H <^sfl ^2 ^f?-7> 7)12 

^l^Ei# i^-^Vcf. 3L*V ^#7]^ ^12 B^iE^ a.^>£^- ^2 

*113 #<y-°lH ^ A <^°1 #°*H ^ 3^ sl^M ^sfl^i ^^14. 

^ ^-^m -a-^i ^^14. 

<25> ^ -*3X|oflofl ttf^ig, *1]2 *fll B^*!^^ ^-7} ^1^014. 
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< 26 > -g- rr)-^. ^7lfe, ^ T^^^r *fll 

H3l*l^, ^oj-ofl Sl^fl ^f-SM *fll B^S^iE^ *fll ^ofl ^sq^b *112 

A]^, zie|ZL ^12 H$*1^eH1 i^sH ^12 ^t°fl ^1*H ^5]^ Tfll b^^I^e^ 
*fl2 #*H1 "S^fe *fl3 H^^l^Bil- 5Lf-^. *)U H^S^l^B^ ^ ^^^1^ ^ 
^12 ^13 H^l^E^l *fl2 B^^li^b ^^oflA^ 

<2?> £ s. ^ ^-^Ml ^7H1a-i yl^i^^-g; ^flT^Rr yj-^o] 

4. ^1 ^#7]^ Ufa]- <geH*| ^*Rr *)U H^^l^E-i, h^ji 

^l^l ^ ^^slb *)12 SL^t}. °H, ^12 B 31*1^71- 

IL^JL *fll B^l^EH Jl=b *fil ^i-ff-Sf *)]2 B^l^EH ^s.^ ^12 #^-7> Cj*fl 

<28> oj-efloflA^ ^«-*l ^-ji^. «H A ^Hol tflfj}o} Tg^o] 

-g^W. OLZ-M -g- <^E| 7>*1 ^-ol^- ^EflS ^€ *r 9X°-V\ ^7HU1 ^ 

*>tt ^*HH tb^^^l &Tr^. ^JL lE^H -g- aVt^-g. igSHMl ^^^7] ^ SfH 

<29> Ol^l ^Al^ol] Of^ ^^-7] ^ ^7} cfl^c^ 

oo> £ 2a ^ £ 2b# %h£*M -S- *fll <g*H°fl #^7H 
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<32> XE. 2a°11 1k°], *fll ^A]^ofl ^7lfe 37fl<2} B$*l^ 

el (Ml, M2, M3)2f ^ €^(V off i)-a- 5.^4. *fll -SM^W-Mfe £ lb2] nafl 

^^•(Vin)ol 0.7V(d0.2V) Jfe<?] <3^HH^ >S£(G3)-g- ^)7l*> 

7l ^sfl ^tg ^(linear regionHH^ 3*V «l^d^ ^^r(G3)^r f^*m4. °1# 
«fl £ la^l H^7c]iBl(M2, M3)7> ^7>s]^cf. 

<33> ^s. B^l^e](Ml)^ 7fl°lH°1)£- ^3 SltKVjnH 9l7\$\3. B^l^ei (Ml)sJ 
nefl^ofl *s.^ #^-7} ^^-(I 0+ )S €4. H€^l^eKM2)^ zl $H 

B^*l^eHM3)7l- BM^eKMl)^ ig^s $14. «33 ^(Vjn)^ 

HSfi*l^ 012)3 Tfl^lH A}<»H*r ^ ^^(v offl )ol <£;gl5H , -g-^i ^ 
(V of fi)^ S-ff- ^(AC coupling)^ 7]^# ^SKn B^N^el (M2)3 t]Mb3 *)-ft 
3 o 0-§r #3! ^fh ^^(Voffi)^: «m» £ 2b^l M-e}^ t^a] 

eKCD^ ^^(Vjb)^- 7HHR1)^1 2)1 Ms Jf-7}3.°5L ^€ ^ 

Hti]jl H3H*l^Bl(M3)^ 7llolH<Hlfe H^fl^]^Bj(M2)5] ^ -§^* JS-^S^l 



<34> ^-o] ^ifl-(Iout)^ H^fi^l^eKMDS XJL^r #^-(l 0+ )<2]- B€*l 



ei(M2, M3)S. #^-(I 0 -)3 ^°.S. ^^^14. SMS, B€*l^el(M2) 



£ lb^l M-e]-^ ^-o] ^ ^^H-M -f-*}-*Kr H«^(M1) ^i^-(I 0+ )sl 3 
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^^-(G3)4 3. «>tfl ^ s-^-s}^ H^^l^Bi(M2) # 

3^(IoutH A ^ 3*V Hl^i^ ^&(G3H *\}7]!g ^ OT. 
<35> ^ ^JZfofl ^-^fe- H^l^S] 3^> 

(G3)^ 5lcfl^ 2^ ^^l^o] 7]o] Q^ifr ^cf. Ajig c§<* 

2] B^1^B|(M2)^ H]i2^ ^ ^ ^^-nVO.^i ^ H^^liEKMl)3l 

3*> ^^-(G3)-ir ^-ifl^l^ ^ ^€31 lb^l ^ 

^ 3^> ^(G3) ^cfl^ ^ <3<^HH^ 3 ^ ^-g-(G3) ^ 

<36> o]nJJ, H€^l^£i(M2)fe ^ 7>^l^c-fl HVsfl H$*l^Ei(Ml)£l 2 

(transconductance, g m )7> ^7^1-^ ^E^cf 7]^ 7i sfl a] E}i(C gs )7]- ^7fs>^ ^£7f 
a^. nJ-eH 3^^ S^slfe ^71^ ^(cutoff) ^^7> J§-7}-*} 

<37> = g m 

i^n^ 3i 6 " r g« 



<38> ofEfloflA^ ^# #^ ^ flfe tfl*>aj £ 3a vfl*] S. 5b 

1- #2:*>^ ^Hl*>7fl -^^tVcf. 
<39> JE 3axr *]]2 ^ *\] °\) 9] 7fl^=^<?l S^io^ _ £ 3b i=. £ 
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£ 5a D ^ £ 5b^r AA *fl2 *3 a] cfl ofl ^7]7\ A^- ^ SL-fMH 

<40> 5. 3a°fl M-H}\H ^o] ; ^-^o) ^ 2 *UHH ty^ ^7}^= H^^]^ 

Ei(M2)i2]- ^ B^*1^(M3)# ^ ti>cfl 7Wfe ^ 7fl^ a]Jt S 

^^M3 ^^(V in+ )o] o]7>5]Jl B$*li*|(M3)2l TlMB^^r 3^ ^^(V in+ 

)°1 3* #°*HKV offl )# 7^ ^7mcf. #W in+ )-g- Till ^Al^l^A^ 

°i ^ 3^ ^°a-^(v off2 )H ^ ^^(Voffi)^ ^ti7ws ^2iiAiBi(c2)^ ^ 

<4i> olnfl, H^^l^Bl(M2)^ ^ <3<3<>1H ^4*Kr3l, ^"^Hl 21*^ H 

^X1^E^(M2)<^1 ^i^-(I 0 -)7> THolH^l °j7>£l^ ^<a-(V in+ )a.cl- =2H<?1^ 917} S\ 

£ 221 I 0 _)(41)^ TflolB^l 9J7>S1^ ^°a-(V in )^l 4^ ^7>^ ti>^, *|2 <g*M 

^2) 321 I 0 _)(42)^r TflolBofl ^7>Sl^ °J ^ ^(VjnH ^ ^ 3 

* ^5.3., ^^H9J €^^^^^(g m )2l 371^ 
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^€31, ^^-(2. 35] I 0 _)(42)£] ?|^o] -^^l 3*> 

^(G3)£r *U ^Aj^ofl til*]] ^tifl o]^ £-o. 7M711 ^ 

^(I 0+ )^ 3*> w]^^ ^£-(G3+)# #iflS}7j ^sfl *l]l ^Aj^ofl ^sfl o]#o\ ^ 

37l# 7>^1^ H^^1^B1(M2)# *)~g-^ ^ 5^. ^r«H 3<^H B€ 

^cf. £ 5a« Ji^, ^ ^sHr B^^l^Bl(Ml)^ 3*V 

^-&(G3+)£r tflsf 0ofl*| -120mA/V 3 a>o-|o) ^ 7 }-*l*m, #*fl f^l^s) 3*V 

^*Hr #3 ^fl-(Iout)^ ^ ^*(Gl)ol H^fl^l^Bi(Ml) €^-(I 0 +)^ 1*> -83 

^£-(Gl+Hl Wl«fl 7 \7?\°- ^Efl* 3}^ ^o>tr oj. ^ olcf. 

< 44 > ZLE^Jl £ 5b ^12 ^HH 4^ ^7H1 2.5GHz^ JH^f- oiaj^ nfl^ 

^7> 5=a12£M £ 5b« J±>3, ^^HH ^^-«->fe H^^l^BKMl)^ 

3*> ^^-Sl 37l(| g 3+|)7> 0*IH 120mA/V 3 a>o] o) ^ 7>*1 *1 1& , <3 

**Wir H 31*1^012)3} 3*V ^7l(|g3-|)£. o]^. o-a>^ ^ 7>x]^ 

3* *r nJ-eH ^#7H1^^ 3*> ^^-S] 37l(|g3|)7> -60mV ifl*l 60 

mv ^ < a-(v in )^Ai 7^ o^i 71-71-& ^ 7>*i^. 
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<45> tf-g-, £ 6 ^ £ 7t ^2:*H £ ^13 ^ *fl4 ^Al^ofl ccfs- ^7H1 cfl 



^ afl^l*}^ ^2 ^^1^1^ 7>^lcf. ^, H€^1^^(M3)# ^*>7l ^ 

^3: ^ ^<a-(V in _)^-S.^ H$*1^(M1)£] — ^ °1 , #41 

<47> ^ 7 o. -^^ a. ^4 ^Al^ofl rtfs. A]2 ^ ^1 <i <H1 ttj-^. ^s. 

717]- 27fl ^S\o] Al5l(V in+> V in -H) ^^fl ^€^h <=M t^, ^12 ^Al^o]] 

o] 37j\°) H^^1^EKM4, M5, M6)S. ^l^ol^H, ^ ^^(Vin-)^ ^ 

^l^Ei(M5)^ ^ J±#*)-7l ^*fl ^ #<y-^(V o£f2 )-a: 7^ ^ J= 

3H^bHM6)2] TflolHofl ^£4. ^o] e>^, <y<3 ^°a-(V in+ , V in -)4 #3 # 

^-(Iout+. lout-) ^ ^1 ^ ^ ^#7l7> ^^^Cf. 

<48> A)X|afloflA^ H€^l^Ei(M3)^ =5)l^lo] ^S. B^^l^Bl(Ml)^ 



22-13 



^ 

1020030007513 #3 ^*>: 2003/6/18 

^AHH^ir ^°d-€(V off i, V o£f2 )°l ^ *#«K=- *4 

^53*1 tf, *)ff- ^^€(V offl , V off2 )£r #^S\°]S. 0V *}^r #<a-gr ^ H 

^.40) ^« ^ SilES ^r^l^4. ^s|jL H^*li^(Ml-M6)£r M0SFET£- 

S. -S^SH^ MOSFET^l ^g^-b «5>M^ cfs. 

M2)31 ^ ^^(source)^- ^l 1 ^ -4°H X)^m 9l^&\7} ^7>% ^£ $a4. 

71-g- ol-g-^V ^7}<^ O}^ ^ 7fl^ ^Bfl SE^t ^ ^2^3H ^ 

2fl7m ^ $14. 5E*V 3*} *\}7]i5}7} s\S.7\ s\S.S. 
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1] 

XI 1 3SHI ^*fl T^^M -*7l X|l B 31*1^2] XU ^-7.}ofl Xl2 B31 

#7l Xl2 B€*1^eH ^^5]^ Xl2 T^sH -8-71 XI 1 B^*1^B^ 

1- X f-^H , 

#7l XI 1 H^l^fe ^ ^^H^ ^^H, #71 XI 2 ^-71 XI 3 

^B)ofl ^efl ^"71 X12 B^1^7> <3<2HH ^-*HHr ^7l. 

2] 
3] 

XI rM 5A<>H, 

^7) X]2 <g^ ^<y-4 aVtflsq^ Xl3 ^ 

71. 
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4] 

^ ^^7l . 

5] 

^71 -a-^i ^,ff- =L <$t£o] ol^ . 

6] 

^ ^£ #3 M*Rr ^71 ofl SH*!, 

^ ^ °fl ^ ^^5}P] ^-7] ol^ xjoj-ol] tq-ej- *fll ^ff-71- *fll B^*l^ 

*fll £)*fl T 2 -^^^ ^12 #ff-7> JL^^ 2fl2 H^^I^Ei , 

#7] *fl2 H^^l^E^] ^EHS]^ ^>7l *fll H^l^^l #^^H1 ^7]^^.S. 
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^-71 #^ *i^Hr <#7] XI 1 ^ X| 2 S.#SHir ^7). 

8] 

#7) XI 1 ^"71 £SMM sUfr ^§-ol ^-uz)-^ #°H| ^ ^ ^-y-o] 

&<&9l ^7). 

€<M -g-^i 3*112! sltfSl ^7l. 

[^■7* io] 

-#7] XI 2 ^7l XI 1 S.^7.)^B\$] #^ ^> 2l < SHH SLft #^ 

^ 3^ 3*11 21 ^7). 

[3-7* 11] 

xi7%vofl 5a<x*i, 

^■71 X| 2 ^7l XI 1 ^^7]^B\9] #7} 2i^^l ^71. 

12] 
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[^Ih 13] 

*fll2%Ml 9X°]*\, 

^7} 41 ^7) ^ #<*HM JE^- A^o. ^Al^l ^oj-oll ^ ^ 
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